The insertion of palindromic repeats in the evolution of proteins.
The current theory of protein evolution is that all contemporary proteins are derived from an ancestral subset. However, each new sequenced genome exhibits many genes with no detectable homologues in other species, leading to the paradoxical picture of a universal ancestor with more genes than any of its progeny. Standard explanations indicate that fast evolving genes might disappear into the 'twilight zone' of sequence similarity. Regardless of the size of the original ancestral subset, its origin and the potential mechanisms of its subsequent enlargement are rarely addressed. Sequencing of Rickettsia conorii genome recently led to the discovery of three families of repeat-mobile elements frequently inserted into the middle of protein coding genes. Although not yet identified in other species of bacteria, this discovery has provided the first clear evidence for the de novo creation of long protein segments (up to 50 amino acid residues) by repeat insertion. Based on previous results and theories on the coding potential of palindromic elements, we speculate that their insertion and mobility might have played a significant role in the early stages of protein evolution.